ABSTRACT
INTRODUCTION
In the 30 recent years, method used PVDs has been developing due to its prominent advantages [3] [4] [5] [6] [7] [8] [9] . In case of big and important projects such as highway, plant, port or airport, PVDs are combined with vacuum loading in soft ground improvement. Many researches have been implemented to study on soft ground improvement by using vacuum loading [3, 4, 6, 9] .
In Viet Nam, many highway projects have been invested and constructed to solve traffic problem as well as for the development of the country such as Ho Chi Minh -Trung Luong, East -West, Long Thanh -Dau Giay, Ben Luc -Long Thanh, Cao Lanh -Vam Cong and so on. These projects spend a lot of money especially in improving soft soil problem. Therefore, the problem needed to consider is how to decrease the the cost, and in this situation, how to determine the optimal depth of PVDs is very important and necessary. Chai et al have introduced the method how to determine the optimum installation depth of PVD under
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vacuum consolidation [5, 6] . However, this is just applied to one soft soil layer.
There are some standards which guide how to design and calculate in soft ground improvement [1, 2, 7] . However, in these standards, the method how to design PVDs for soft soil improvement under vacuum consolidation has not been considered clearly yet and especially in case of determining the optimal depth of PVDs. This paper applies the method introduced by Chai et al to a provincial street project in Mekong Delta region in order to validate its exactness and applicability as well as to contribute an article to standard for designing.
SCOPE OF WORK
In this paper, the experimental work is executed for the specific circumstance in the scope as follows:
-Determine the optimal depth of PVDs -The applied load is just only vacuum loading -The soft soil with PVDs includes two different layers -The researched area is 861 provincial street, Ward Cai Be, Tien Giang District -The spacing between PVDs is 1 m -The soft soil is allowed to drain on the top and bottom faces (double drainage)
METHODOLOGY
It is assumed that the ground water level locates at the soil surface and hydraulic conductance is a constant in the whole soft soil area, at stable state, vacuum pressure distribution in the soil can be illustrated as shown in Figure 1 . With double drainage condition, the optimal depth of PVDs, noted as H1, proposed by Chai et al can be calculated as follows:
where 
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In fact, according to standard [1] , it is allowed to use
In case of PVDs installed in soil with two or many layers, the equivalent hydraulic conductivity can be calculated by: ...
The optimal depth of PVDs can be obtained by substituting the above given parameters into Eqs 1 and 2 and then implementing the iterations continuously until H1 and l have the same value. The results can be adopted approximately when the error is small significantly. The researched area is 861 provincial street, Ward Cai Be, Tien Giang District. In order to match studied condition, the selected soil properties and designed parameters are given in Tables 2 and 3 respectively and the soil profile is presented in Figure 2 . The soil profile includes two layers of soft soil with 6m thick for one layer above sand layer. This allows water drains both sides, from top and bottom.The designed parameters, as shown in Table 3 , are selected appropriately based on standards, experiences from researches and papers.
SOIL PROPERTIES

EXPERIMENTAL RESULTS
In order to achieve the exact enough results, the two soft soil layers are divided into 12 sublayers with thickness of 1m.
We vary value of drainage length of PVDs increasingly with an increment of 1m. In each stage, we implement the iterations until we get the same value of l and H1. The calculated results are summarized in Table 4 . As shown in Table 4 , as drainage length of PVDs increases continuously, the value of H1 also increases. However, the rate of an increase is decreased gradually. Finally, in a range of 10m and 11m deep, the values of l and H1 are approximately same. By implementing the detail calculation step, the result shows that the optimal depth of PVDs achieved is about 10,5m with very small error of 0,7%. 
CONCLUSIONS
In this paper, the method how to determine the optimal depth of PVDs introduced by Chai et al (2006) is applied to a project in Viet Nam for soft ground improvement under vacuum loading condition. The soil profile consists of two soft soil layers with a total 12m thick. The distance between PVDs is assumed to be 1m and the considered vacuum pressure is usually 75 kPa.
The experimentally calculated results show that the optimal depth of PVDs is about 10,5m, smaller than the thickness of soft soil. This proves that it is not necessary to install PVDs along the whole thickness of soft soil.
DISCUSSION
The scope of research in this paper is just only in case of vacuum loading condition. The next step is to propose a method using PVDs combined with preloading in order to determine the optimal depth of PVDs and compare these two methods.
The result implies that the mentioned method is valid. Until now, this problem has not been guided in Viet Nam standard. Therefore, it is suggested that this method can be added to standard to perfect it.
